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The objective of this study was to investigate the agronomic parameters of Silybum marianum to variable temperature and 
land zones of Punjab. Experiments were conducted at PARS, AARI, Karoor, Faroogabad and Chakwal. Sowing time and 
sowing conditions significantly affect the yield of milk thistle in four different localities. To see the effect of 
temperature/seasonal variation, seeds of milk thistle were sown at four different sowing times in different months 1.e. during 
first week of November, December, January and February. In addition to study the effect of seasonal variation/time, some 
other parameters, like plant to plant spacing by providing the sufficient space for plant growth, on yield of seed and quality of 
silymarin were also studied. Different spaces (50, 100, 200 cm) between plant to plant were maintained to see its effect on the 
plan growth. Maximum growth was observed in the land locations of PARS and AAI in the month of November and 
December. Maximum growth performance of milk Thistle was also observed when the plant to plant pacing were 200cm. All 
the significant data were analyzed under CRD experiment. 
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INTRODUCTION A flavonoid complex in milk thistle is silymarin, silymarin, 
the most active component of milk thistle responsible for its 
Milk Thistle (Silybum marianum) used as medicinal plant — putative hepatoprotective actions. Silymarin is a mixture of 
over 2000 years for the treatment of acute and chronic three very active hepatoprotective compounds are silybin 
gallbladder and liver diseases including hepatitis, cirrhosis, (A&B), isosilibinin (A&B), silychristin and silydianin 
and jaundice (Tylor, 1993). It has also been used to detoxify (Silymarin is found throughout the entire plant, but 
and protect vital functions ofliver and for the treatment of | concentrations of silymarin are highest in the seeds and 
liver cancer (Agarwal et al., 2006).Muilk thistle takes one or leaves (Saller et al., 2007). Silymarin, as potent membrane 
two years to complete its biological life cycle, the stabilizing and antioxidant have beneficial effects on liver to 
production of seeds usually take one year, from germination _ protect it from oxidative stress which leads to chronic liver 
to seed production (Covell et al., 1986). From past four diseases alcoholic and non-alcoholic fatty liver diseases, 
decades intensive research has been done to confirm the — drug- and chemical-induced hepatic toxicity, it also induces 
mechanism of action and therapeutic value of milk thistle in = the mechanism of hepatocyte regeneration and inhibits the 
a wide range of liver and non-liver disorders. inflammatory reactions (Feher et al., 2012). 
Milk thistle, member of the aster or daisy family — Previously it has also been investigated that quantified dose 
(Asteracae), is a tall plant with thorny stems, dark glossy — of silymarin have inductory effect on the production of 
green leaves, milky-white veins and bright purple flower nitric oxide through nitric oxide synthase mediated 
sprouting at the top (Eliss et al., 1986). Polyphenolic |= mechanism and modulatory effect on inflammatory response 
substances or flavonoids are present in most plants and — of immune complex(Saller et al., 2008; Saller et al., 2007). 
concentrated in seeds, fruit peel, bark and flowers (Ferenci Due to antioxidant (Scavenger of free radicals) and anti- 
et al., 1989).A great number of medicinal plants containing — inflammatory effects of silymarin, is the primary therapeutic 


flavonoids, have been reported as having antibacterial, | modality of choice (Feher et al., 2012; Balazovics et al., 
antiallergic, antimutagenic, anti-inflammatory, antineopla- 2001). 

stic, antiviral, antithrombotic, andvasodilatory actions Milk thistle (Silybum marianum L) 1s native to the 
(Saller et al., 2008). Mediterranean and North Africa but has spread to other 


warm and dry climates in the America, Australia, Europe 
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and Asia (Flora et al., 1989).In Asia it is found in temperate 
Or tepid zones where the climate is extremely changing, the 
variations between summer and winter can be extreme 
because these areas are far away from the sea, causing them 
to have a continental climate(Flora et al., 1989).Pakistan lies 
in the temperate zones where the climate is considered best 
for the cultivation of milk thistle and most of the regions in 
the province of Punjab is consider favorable for the 
production of milk thistle because of its ever increasing 
therapeutic values. Silybum marianum is mainly confined to 
high fertility soils where the level of soil nitrogen is higher 
than normal. Silybum marianum is an annual or biennial 
herb, having height from 2-6 ft, with purple thistle flower 
heads develop at the apex of the stems, Fruit are black and 
brown achenes, slightly flattened with a ring of bristles at 
the apex. Milk thistle, normally produces more than hundred 
seeds per plant. 

In this study we were determined the antioxidant properties 
of milk thistle how it inhibit the production of oxidants in 


production by stabilizing the membrane stability and 
selectivity, against toxic agents, promotes hepatocyte 
regeneration and inhibits fibrogenesis. The aim of this study 
was to determine the average yield of milk thistle in 
different zones of province Punjab with changed soil 
conditions, nutrient values and temperature. 


MATERIALS AND METHODS 


Experimental site and Temperature conditions: Filed 
studies of milk Thistle (Silybum marianum) were evaluated 
at four different locations of Faisalabad (PARS), AARI 
FSD, Karoor, Faroogabad and Chakwal in the province 
Punjab. Seeds were obtained from Punjab Seed Corporation- 
Ayub Agriculture research institute, Faisalabad. Seeds were 
sown in different temperature conditions, in the months of 
November, December, January and February. The soil 
texture was clay and pH was in neutral in all land zones. 
The temperature was variable in all four different months. 


hepatocytes and control the mechanism free radical 

Table 1: Treatment plan 
Months Temperature Range Rainfall 
November 25-30°C Nill 
December 05-10°C Yes 
January 15-20°C Nill 
February 25-30°C Nill 


Measurement of agronomic parameters: Agronomic 
parameters were measured randomly at all land locations in 
different sowing conditions. In addition to study the effect 
of seasonal variation/time, some other parameters, like plant 
to plant spacing by providing the sufficient space for plant 
growth, on yield of seed and quality of silymarin were also 
studied. Different spaces (50, 100 200 cm) between plant to 
plant were maintained to see its effect on the plant growth. 
Plant Height (cm): Plant height was measured in centimeter 
from base to top in November, December, January February 
respectively, when the plant to plant distance were 50,100 
and 200 centimeter and row to row distance were 75,150 
and 200 centimeter. 

No. of flower/Plant: Number of flowers were calculated per 
plant in November, December, January and February 
respectively, when the plant to plant distance 50,100 and 
200 centimeter and row to row distance were 75,150 and 
200 centimeter. 

Weight (g) of 1000 grains : Calculated the weight in grams 
per 1000 grains in the months of November, December, 
January and February respectively, when the plant to plant 
distance were 50,100 and 200 centimeter and row to row 
distance were 75,150 and 200 centimeter. 

Economic Yield :Measured the economic yield in the 
months of November, December, January and February 
respectively , when the plant to plant distance were 50,100 
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and 200 centimeter and row to row distance were 75,150 
and 200 centimeter. 

Biological Yield : Measured the biological yield in the 
months of November, December, January and February 
respectively , when the plant to plant distance were 50,100 
and 200 centimeter and row to row distance were 75,150 
and 200 centimeter 

Harvest Index : Measured the harvest index in the months 
of November, December, January and February respectively 
, when the plant to plant distance were 50,100 and 200 
centimeter and row to row distance were 75,150 and 200 
centimeter. 

Statistical Analysis: All the data was statistically analyzed 
using analysis of variance (ANOVA) procedure described 
by Gomez and Gomez for complete block design (CRD) 
experiments (Tabrizi et al., 2004). 


RESULTS 


The results show a significant increase in all agronomic 
parameters in the region of Faisalabad, PARS and AARI, 
the growth parameters also high in Farooqabad while the 
significant reduced growth in Karoor and Chakwal. Plant 
height was highest in PARS Faisalabad while the growth of 
milk thistle plant AARI Faisalabad is comparatively less to 
PARS Faisalabad. Growth in the zone of Farooqabad is also 
high but less to that of PARS and AARI while the growth is 
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most effected in Chakwal and Karoor, Karoor show the least 


Figure 1: Milk Thistle plant height in different land 
zones of Punjab 
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Figure shows a marked difference in the growth of flowers 
per plant in all land zones of Punjab, PARS, AARI and 
Farooqabad shows a significantly good yield in the number 
of flowers per plant while the production of flowers in 
Karoor and Chakwal is less, the production of flowers is 
investigated in all temperature conditions. The gradual rise 
in temperature induce the stress effects on plant normal 
growth, plants in stress condition shown least growth. 


Figure 2: Milk Thistle total flowers/ plant in different 
land zones of Punjab 
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Figure 3. Represents the average seeds per flower, indirectly 
tells the growth of milk thistle in changing temperature 
conditions, when the temperature is cold plant shown good 
yield while the sharp rise in temperature inhibits the growth 
of plant and induced stress conditions which hinder the plant 
growth. 
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trend in height. 


Figure 3:Milk Thistle total average seeds/flower in 
different land zones of Punjab 
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Figure 4. Explain the growth in terms of yield-kilogram per 
hectares, which directly tells the growth of plant in different 
temperature conditions, PARS and AARI shown good 
results while the growth in Faroogabad is less effected. 
Karoor and Chakwal shown sharp decline in growth as 
compared to PARS and AARI. 


Figure 4: Milk Thistle yield (Kg)/ha in different land 
zones of Punjab 
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Figure 5, 6 & 7 shown a marked changes in the growth 
pattern in temperature conditions, plant height, no. of 
flowers per plant and no. of seeds per flower is greatly 
affected by temperature in the month of November, 
December, January and February respectively. November 
and December shown good yield pattern, in the month of 
January, the trend in growth is gradually reduced, while in 
the month of February there is no growth, the abrupt 
changes in growth is exactly similar to the land zones which 
is also gradually decreased from November to February in 
PARS, AARI, Faroogqabad, Chakwal and _ Karoor 
respectively. 
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Figure 5: Milk Thistle plant height in different Figure 8: Plant height: Plant to plant distance 50cm 
temperature conditions 
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November December 





Figure 6: Milk Thistle no. flowers/ plant in temperature Figure 9:No. of flowers per plant: plant to plant distance 
conditions 50 cm 
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Figure 10: Weight of 1000 grains in g: plant to plant 
Figure 7: Milk Thistle total No. seeds/flower in distance 50cm 
temperature conditions 
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Figure 8 to 13 shown the agronomic data of milk thistle 
plant when the plant to plant distance is 50 cm and row to 
row spacing 75,150 and 200 cm. Agronomic data includes 
plant height (cm), No. of flowers per plant, weight of 1000 
grains in grams per plant, economic & biological yield, and 
harvest index. 
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Figure 11: Economic yield: plant to plant distance 50cm 
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Figure 13: Harvest Index: plant to plant distance 50cm Figure 16. Weight of 1000 grains in g: plant to plant 
distance 100cm 
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Figure 14 to 19 shown the agronomic data of milk thistle 
plant when the plant to plant distance is 100 cm and row to 
row spacing 75,150 and 200 cm. Agronomic data includes 
plant height(cm),No. of flowers per plant, weight of 1000 
grains in grams per plant, economic & biological yield, and 
harvest index 





Figure 17: Economic yield: plant to plant distance 100cm 


Figure 15: No. of flowers per plant: plant to plant distance 100 Cm 
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Figure 14: Plant height: Plant to plant distance 100cm 
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Figure: 18 : Harvest Index: plant to plant distance 100cm Figure 21.Weight of 1000 grains in g: plant to plant distance 200cm 
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Figure 22.Economic yield: plant to plant distance 200cm 


Figures 20 to 25. shown the agronomic data of milk thistle 
plant when the plant to plant distance is 200 cm and row to 
row spacing 75,150 and 200 cm. Agronomic data includes 
plant height(cm),No. of flowers per plant, weight of 1000 
grains in grams per plant, economic & biological yield, and 
harvest index. 


Economic yield 


Figure 19. Plant height: Plant to plant distance 200cm 





Figure 23. Harvest Index: plant to plant distance 200cm 
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Figure 20. Flowers per plant: plant to plant distance 200 cm 


Harvest Index 





DISCUSSION 


No. of flowers/plant 


The agronomic parameters of Milk Thistle at variable 
temperature conditions and land zones of Punjab was 
investigated. Maximum growth was observed in PARS- 
Faisalabad and AARI-Faisalabad as shown in figure 1 
(Covell et al., 1986). Reported that growth is highly affected 





20 


Rahman, Ahmed, Shakeel, Aslam, Sakandar & Raza 


by temperature and land conditions and findings are also 
consistent with the growth parameter investigations of other 
plant species (Olivier et al., 1998). The growth conditions in 
other land locations were also significant but temperature 
changes have regulatory effect on growth parameters like 
plant height, total flowers per plant, and average seeds per 
flower and crop yield per hector. The increased in growth 
parameters and growth regulatory mechanism is associated 
with the increased in photosynthetic efficiency (Dauda et 
al., 2008). Seeds of milk thistle were grown in November, 
December, January and February, the highest growth was 
observed in the month of November when the temperature 
lies in the range of 25-30°C, in the month of December the 
growth parameters were also significant as compared to the 
January and February but the temperature conditions are 
same. The increased growth in December is linked with the 
rain fall and sufficient supply of water, this findings were 
also corroborates with the report of (Addo-Quoye et al., 
2011).In this research project the agronomic performance of 
Milk thistle plant were also measured with in each land 
location by varying row to row spacing and plant to plant 
distance. The varying conditions of plot with the complete 
block design (Gomes and Gomes, 1984). The agronomic 
parameters include plant height (cm), No. of flowers per 
plant, weight of 1000 grains in grams, economic yield and 
harvest index. Row to row spacing are 75cm,150cm and 
200cm, row to row spacing have no significant effect on 
plant growth while plant to plant distance 50cm, 100cm and 
200cm have significant effect on plant growth parameters, 
these findings are also consistent with the findings of 
(Tabrizi et al., 2004).Maximum growth was observed when 
the plant to plant distance was 200cm as shown in Figures 
20-25 while the growth performance, when the plant to plant 
distance was 100cm was comparatively less, but there is 
least growth when the plant to plant distance was 50cm. 


CONCLUSION 


Milk Thistle (Silybum marianum) used as medicinal plant 
over 2000 years for the treatment of acute and chronic 
gallbladder and liver diseases including hepatitis, cirrhosis, 
and jaundice. It has also been used to detoxify and protect 
vital functions ofliver and for the treatment of liver cancer. 
In this study we were determined the antioxidant properties 
of milk thistle how it inhibit the production of oxidants in 
hepatocytes and control the mechanism free radical 
production by stabilizing the membrane stability and 
selectivity, against toxic agents, promotes hepatocyte 
regeneration and inhibits fibrogenesis. The aim of this study 
was to determine the average yield of milk thistle in 
different zones of province Punjab with changed soil 
conditions, nutrient values and temperature. The agronomic 
parameters of Milk Thistle at variable temperature 
conditions and land zones of Punjab was investigated. 
Maximum growth was observed in PARS-Faisalabad and 
AARI-Faisalabad as shown in figure 1. Reported that 
growth is highly affected by temperature and land 
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conditions and findings are also consistent with the growth 
parameter investigations of other plant species. The growth 
conditions in other land locations were also significant but 
temperature changes have regulatory effect on growth 
parameters like plant height, total flowers per plant, and 
average seeds per flower and crop yield per hector 
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